A (2n, k , I, c , d) dc free binary block code is a code of length 2n, constant weight n , 2/c. codewords, maximum runlength of a symbol I , maximum accumulated charge c, and minimum distance d. The requirements ar~that k and d will be large and I and c small.
Introduction
Constant weight codes are binary codes in which each codeword is of length n and constant weight w, and the minimum distance of the code is d. A 
DC Free Block Code
with parameters (2n, k, I , c , d) is a constant weight code of length 2n, weight n, and minimum distance d. The number of codewords is 2 Jc , the maximum length of a string of consecutive ZEROES or ONES in any sequence of codewords is I, and the maximum absolute value of the difference between the number of ZEROES and ONES in any prefix of any codeword, called -the accumulated charge, is c. These codes are used in magnetic recording channels to achieve dc freeness together with error correction. The goal is to have a large rate of~, large d, together with. small I and c [I] .
Let A (2n ,4) denote the maximal number of codewords in a constant weight code of length 2n, constant weight n, and distance d. Jnhnson [2] prnved that A (2n ,4)< [n~1) .
n Graham and Sloane [3] have reported that Andrew Odlyzko observed that the Gilbert lower bound [4) when applied to constant weight codes yields A(2n .4l<' [2 n n)2 . They also gave I+n the improved bound A (2n .4)~[2 n n ) . This hound was slightly improved hy Graham and 3. codes are given in Section 4. In Section 5, wegeneral.ire of the first method by obtaining a dc free block code of length 4n, ma~imum runlength 4, 5 or 6. maximum accumulated charge not greater than n+1 (but usually significantly smaller), and distance 4. This code is constructed from an error-correcting code C of length n, even weight, and distance 4. We do not know the values of k for the codes but for all the cases 16~n~32 and 4n =64 they are better from the Gilbert bound. If C h~s a simple'construction then the dc code obtained from it will have relatively easy procedures for encoding and decoding. Definition 1: Let m~1 be an integer and let Sj, T j , 1~9n be the sets defined as follows.
The proof of the following lemma can be given by a simple induction and it is left for the reader. Q.E.D.
By Lemma 2 we have that given two codewords of one of the Types, A through D, the distance between the codewords is at least 4. Thus we have constructed a (16,9,6,3,4) dc free block code. Table 1 contains all the infonnatiop on these types.
In Types ·1 through 7, the bits of Now, we have more words then needed in the code. In order to obtain a code with a better maximum runlength and a better maximum accumulated charge we remove from the code all those words which cause maximum runlength 11 and the words with maximum accumulated charge 7 or 8. First we remove all the words which end with a run of fIve. 
Encoding and Decoding
The encoding procedure of the (16,9,6,3,4) dc free block code begins as follows.
Given the infonnation vector ?=a lQ2Q3Q4QSQ6Q7QSQ9' look at the first four bits Q lQ2 Q 3 Q 4' If their integer value is between 0 and 2, ? will be encoded as a codeword of Type A, if it is between 3 and 5, ? will be encoded as a codeword of Type B, and so on.
The continuation of both procedures of ehcoding and decoding is similar to the ones in Blaum [9] and we will omit them here. and NC (r), which stand for the first serial number of a codeword in Type r, the last serial number of codeword in Type r, and the number of candidates words for configuration r, respectively.
9.
Given an information vector tt=a la2"'a20 let i (it) denote the integer value of tt.
From the values of L (r) and U (r) we can d~termine from which type r is the codeword. The look-up table T(28).
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s. A Generalized Method for Codes of Length 40
The method for generalization of the (16,9,6,3,4) free block code is to consider an (n,4) code, i.e., words of length n, even weight, and distance 4. For infonnation on codes of this fonn (with no limitations on the weight) the reader is referred to [101 and [11] . From a given (n ,4) code we will construct a dc free block code of length 4n , maximum runlength 4, 5 or 6, maximum accumulated charge not more than n +1 ( maximum accumulated charge can be n+l. Usually. since the number of words is greater than the smallest power of 2: below it. we have to remove a few words in order to form the dc code. We ftrst remove all the words which cause runlength 6 (and if possible also 5). in order to obtain maximum runlength 5 (or 4). Then we remove the words with the highest accumulated charge until the number of words reaches the power of 2. [3] bound [3] , [5] , [6] 
Conclusion
We have presented a (16,9,6,3,4) 9C free block code. By a slightly different method we obtain a (~O,20,lO,6,4) de free block code. Although the known lower bounds for constant weight c~es with the same lengths and weights are better then the ones obtained in our codes, our codes have the advantage of the possibility to calculate the maximum runlength and maximum~ccumulated charge, and also the possibility of encoding and decoding by relatively easy procedures. A generalization of the' fIrst method was given but we
were not able to calculate the number of codewords. This calculation together with the generalization of the second method is a subjFct for further research.
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